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(54) Vessel isolating retractor cannula and method 

(57) A retractor (112) and a surgical tool (120) are 
positioned within a cannula (100), and a dissection cra- 
dle (1 16) of tiie retractor (1 12) is positioned at the distal 
end (122) of the cannula (100). The retractor (112) 
includes a first portion (1 10) with an axis approximately 
parallel to the axis (101) of the cannula (100) and a sec- 
ond portion (1 1 4) with an axis (1 1 5) at an angle (11 7) to 
the axis (101) of tiie cannula (100). The dissection cra- 
dle (1 16) is located at the distal end of tiie second por- 
tion (114) of the retractor (112), and may include two 
substantially parallel, spaced legs (141,142) with the 
retractor shaped in a loop between and in a plane 
skewed relative to the axis of the legs (141,142), and 
with the loop directed away from the surgical tool (120). 
Thus, in operation, when the surgeon locates a vein 
(118) and side branch of interest, tiie surgeon extends 
the retractor (112) to cradle the vein (1 18) in the dissec- 
tion cradle (116). Once cradled, ttie retractor (112) may 
be fully extended to urge the vein (118) away from the 
axis of the cannula (100) isolate the side branch for 
exposure to the surgical tool (120). In another embodi- 
ment, the cannula includes a sheatti which encases tiie 
curved, resilient retractor at a first position to retain the 
retractor in substantially straight orientation, and which 
encases the retractor at a second position that allows 
the retractor to extend at an angle relative to the axis of 
the cannula. 
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Description 

Field of the Invention 

[0001 ] This invention relates to a cannula used for vein 5 
retraction; and more particularly to a cannula and 
method that includes a vein retractor having a first por- 
tion that is approximately parallel to the axis of the can- 
nula and a second portion that is positioned at an angle 
with respect to the axis of the cannula. io 

Background of the Invention 

[0002] Certain cannulas have surgical tools located 
within the cannula for performing surgical operations on is 
a vessel of interest. The cannula is inserted into a surgi- 
cal site with the distal end of the cannula positioned 
near the vessel of interest An endoscope positioned 
within the cannula allows the surgeon to view the target 
area, and allows the surgeon to position the surgical 20 
tool correctly 

[0003] However, the surgical tool may be inadequate 
to safely and effectively perform its operation. For exam- 
ple, if the target vessel is a side branch or tributary of a 
vein such as a saphenous vein, the surgical tool may 25 
sever or damage the vein while being used to cut the 
side branch. Thus, there is needed a cannula which is 
able to isolate the target vessel of interest to allow the 
surgical tool to perform safely and effectively. 

30 

Summary of the Invention 

[0004] In accordance with the present Invention, a 
retractor is positioned within a cannula with a dissection 
cradle end of the retractor positioned at the distal end of 35 
the cannula. The retractor includes a first portion that 
has an axis approximately parallel to a central axis of 
the cannula, and a second portion that has an axis 
which is at an angle with respect to the central axis of 
the cannula. The dissection cradle is located at the dis- 40 
tal end of the second portion of the retractor. In another 
embodiment, the retractor includes two legs having a 
substantially parallel axis that selectively protrude from 
the distal end of the cannula to support the dissection 
cradle formed in the shape of a loop that is positioned in 45 
a plane skewed relative to the axis of the legs, with a 
bottom of the loop directed away from the cannula. 
Thus, in operation, when the surgeon locates a vein and 
side branch of interest, the surgeon extends the retrac- 
tor to cradle the vein in the dissection cradle. Once era- so 
died, the retractor may be fully extended, pulling the 
vein away from the axis of the cannula, causing the side 
branch to be isolated and exposed to a surgical tool. 
The surgical tool may then be extended from within the 
cannula to operate on the isolated and exposed side ss 
branch. 

[0005] In another embodiment, the top of the loop of 
the dissection cradle is flat and thin, allowing atraumatic 



support of the vein, and minimizing contact between the 
retractor and the surgical tool. In yet a further embodi- 
ment, the retractor includes a single leg with the loop 
formed by the one leg of the retractor, and with a stop- 
per coupled to the distal end of the retractor. In still 
another embodiment, the cannula comprises a sliding 
tube which encases the retractor, and in a first position 
is extended out to encase the second portion of the 
retractor, and in a second position is extended to 
encase only the first portion of the retractor. In response 
to being in the first position, the second and first por- 
tions of the retractor are both approximately parallel to 
the axis of the cannula. In the second position, the sec- 
ond portion of the retractor is at an angle to the axis of 
the cannula. 

Brief Description of the Drawings 
[0006] 

Rgure 1 is a perspective view of a preferred 
embodiment of cannula 100 showing retractor 112 
in an extended position. 

Figure 2a is a cut-away side view of retractor 1 1 2 
and cannula 100. 

Rgure 2b is a top view of retractor 112. 

Figure 3a is a perspective side view of cannula 100 
with a saphenous vein positioned within the cradle 
116. 

Rgure 3b is a perspective side view of the distal 
end 122 of cannula 100 in an embodiment in which 
an endoscope 126 and a surgical tool 120 are 
present and partially extended. 

Rgure 3c is a front view of the distal end 1 22 of can- 
nula 100 in which the surgical tool 120 and the 
retractor 116 are partially extended, and an endo- 
scope 126 is present. 

Rgure 4a is a cut-away top view of cannula 100. 

Rgure 4b is a cut-away side view of cannula 100. 

Rgure 5a is a cut-away view of a sliding tube 
embodiment of cannula 100 in a first position. 

Rgure 5b is a cut-away view of the sliding tube 
embodiment of Figure 5a in a second position. 

Rgure 6a is a cut-away view of an embodiment of 
cannula 100 having an angling device 140. 

Rgure 6b is a cut-away side view of the apparatus 
illustrated in Figure 6a in which the retractor 112 is 
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extended and the angling device 140 is actuated. 

Figure 6c is a cut-away side view of the angling 
device embodiment in which the angling device 140 
is in a separate lumen from the retractor 1 12. s 

Figure 7a is a cut-away^ side view of a twistable 
retractor 1 12 in a straight position. 

Figure 7b is a side view of the retractor 1 12 of Fig- io 
ure 7a. 

Figure 7c is a cut-away side view of twistable retrac- 
tor 1 12 in a crossed position. 

15 

Figure 7d is a side view of the retractor 1 12 of Fig- 
ure 7c. 

Figure 8a is a cut-away side view of the handle 104. 

20 

Figure 8b is a cut-away side view of an alternate 
embodiment of handle 104. 

Figure 9a is a side view of cradle 116. 

25 

Figure 9b illustrates a first alternate embodiment of 
cradle 116. 

Figure 9c illustrates multiple views of a second 
alternate embodiment of cradle 116. 30 

Figure 9d illustrates multiple views of a third alter- 
nate embodiment of cradle 116. 

Figure 9e illustrates multiple views of a fourth alter- 35 
nate embodiment of cradle 116. 

Figure 9f illustrates multiple views of a fifth alternate 
embodiment of cradle 1 16. 

40 

Figure 9g illustrates multiple views of an embodi- 
ment of aadle 1 16 having a spur. 

Figure 10a illustrates a top view of an embodiment 
of the cradle 1 1 6 of Figure 9c without a "C" ring. 45 

Figure 10b illustrates a side view of the cradle 116 
of Figure 10a. 

Figure 1 0c illustrates a top view of the cradle 1 16 of so 
Figure 9c with the "C" ring attached. 

Figure lOd illustrates a side view of the cradle 116 
of Figure 10c. 

55 

Detailed Description of the Preferred Embodiments 
[0007] Figure 1 illustrates a perspective view of a pre- 



ferred embodiment of cannula 100 showing retractor 
112 in an extended position. Cannula 100 includes an 
outer housing 102 of bioinert material such as polymed 
UD that may be approximately 12" to 18" in length. The 
proximal end of the cannula 100 is disposed in handle 
104 that includes a button 106 which is coupled to 
retractor 1 12 for controlling the translational movement 
of retractor 1 12, as described in more detail below. 
[0008] The distal end of the cannula houses a retrac- 
tor 1 12, and optionally an endoscope 126 and a surgical 
toot 120. described below. Rgure 2a illustrates the 
retractor 1 12 in more detail. In one embodiment, retrac- 
tor 112 is formed of resilient wire which has a smooth 
bend intermediate to a first portion 110 and a second 
portion 114 of the retractor The retractor 112 is 
described as having two portions for ease of desaip- 
tion, although the retractor 112 may be formed as an 
integrated structure. However, retractor 112 may also 
be manufactured from two separate portions 110, 114 
that are coupled together. The first portion 110 of the 
retractor 112 is positioned within the cannula 100 with 
the axis 1 1 1 of the first portion 1 10 approximately paral- 
lel to the axis 101 of the cannula 100. The second por- 
tion 1 1 4 is positioned to bend away from the central axis 
101 of the cannula. The angle 117 of displacement 
between the axis 1 1 5 of the second portion and the cen- 
tral axis 101 of cannula 100 may be any angle from zero 
to 180 degrees. The second portion 114 includes a dis- 
section cradle 116 at the distal end of the second por- 
tion 114. The retractor 112 may be formed of bioinert 
material such as stainless steel, or a polymer such as 
nylon or polyetherimide, or other appropriately strong 
and springy plastic. In one embodiment, the retractor 
112 includes a coating for lubrication, insulation, and 
low visual glare using, for example, parylene or nylon 
11. 

[0009] Figure 2b illustrates the retractor 112 formed 
with two legs. TTie legs 141, 142 of the retractor 1 12 at 
the distal end form the dissection cradle 1 16 in a loop or 
"U" shape, as shown in Figure 2a. The top portion 144 
of the U-shaped bend is preferably flattened to provide 
additional surface area for atraumatically supporting a 
vein 1 18 or vessel of interest. The side arches 128 of 
the dissection cradle 116 are used for skeletonizing or 
dissecting the vein from the sunounding tissues, as well 
as acting as walls to keep the vessel captured within the 
arch. The several embodiments of dissection cradle 1 1 6 
are described in more detail below. 
[0010] Figure 3a illustrates a perspective view of the 
cannula 100 in accordance with the present invention 
with the retractor fully extended, holding a saphenous 
vein 118, and also illustrates an external surgical tool 
120 disposed adjacent the cannula 100 for performing a 
surgical operation, for example, severing a tributary or 
side branch of the vein 118. The vein is positioned 
within the side arches 128 of the cradle 116. The dis- 
section cradle 1 1 6 may be used to cradle a vein, vessel, 
tissue or organ of interest, and surgical tool 120 may be 
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any surgical tcx>l suitable for performing a surgical pro- 
cedure near the dissection cradle 116. 
[001 1 ] Figure 3b illustrates a perspective view of can- 
nula 100 in an embodiment in which the surgical tool 
120 is positioned within the cannula 100, and an endo- 
scope 126 is present. In this embodiment, cradle 116 
preferably overlays the endoscope 126 with sufficient 
clearance to facilitate relative movements thereof. How- 
ever, the endoscope may also be located adjacent the 
surgical tool 120. In one embodiment, endoscope 126 is 
positioned with cannula 1 00 to allow a clear field of view 
upon extension of the retractor 112. Surgical tool 120 is 
illustrated as scissors, used to sever a tributary or side 
branch of a saphenous vein 118. In this embodiment, 
surgical tool 120 is maximally displaced from the aadle 
11 6 at the cannula end 1 22. More specifically, as shown 
in Figure 3c, the "U"-shaped loop 129 of the cradle 116 
is closest to the surgical tool 120. This ensures that a 
vein 118 or other tissue of interest is retracted away 
from the surgical tool 120 to facilitate nnanipulating the 
surgical tool 120 relative to the side branch or other tis- 
sue. 

[0012] Figure 4a is a cut-away top view of cannula 
100. The retractor 112 is slidably positioned within 
minor lumens 113 along the length of the cannula 100 
within close tolerances in order to position the retractor 
112 stably within the cannula 100. For exanrple, in one 
embodiment retractor legs 141, 142 are approximately 
.045 inches in diameter and the lumens 113 encasing 
the legs 141, 142 are approximately .080 inches in 
diameter, as friction between the legs of the retractor 
1 12 and the lumens 1 13 holds the retractor stably within 
the cannula. This configuration restricts rotational 
movement of the retractor to provide more stable retrac- 
tion as compared with conventional retractors. The legs 
141 , 1 42 of the retractor 1 12 are formed of flexible, resil- 
ient material and are retained within the lumen 113 in 
substantially straight or flat orientation, but may return 
to a material bend or curve, as illustrated in Figure 5a, 
as the retractor 112 is extended from the distal end of 
the cannula 100. 

[0013] The leg 141 of the retractor 112 passes 
through a sliding gas or fluid seal 1 30 at the proximal 
end of the lumen 113. The leg 141 of the retractor 112 
passes out of the cannula 100 and into handle 104 for 
attachment to a slider Ixjtton 106 for facil'itating transla- 
tional movement of the retractor 1 12 from the proximal 
or handle end of the cannula 100. However, other types 
of control devices such as knobs, grips, finger pads, and 
the like may be linked in conventional ways to the retrac- 
tor 112 in order to manually control the translational 
movement of retractor 112. In one configuration, the 
proximal end of leg 141 is bent relative to the axis of the 
cannula, and the button 106 is attached to the bent posi- 
tion of the leg 141 to facilitate moving the button 106 
and the retractor 1 1 2 translationally under manual con- 
trol. The button 106 preferably includes lateral grooves 
to prevent finger or thumb slippage during sliding 



manipulation of the retractor 112. 
[0014] Thus, in the operation of a preferred embodi- 
ment, a user actuates the slider button 106 to extend 
retractor 1 12 out of the lumen 1 13 at the distal end of 

5 the cannula 100. In one embodiment, the resilient 
retractor 112 is formed in a smooth bend, as shown in 
Figure 2a. and gradually deflects away from the central 
axis 101 of the cannula 100 as the retractor is extended. 
Upon encountering the target vessel or tissue of inter- 
ne est, the vessel is restrained in the cradle 116. and a lat- 
eral resilient force is exerted on the target vessel in a 
direction away from the cannula. The vessel is thus 
pushed away from the axis of the cannula 1 00, isolating 
it from surounding tissue or adjacent vessels such as 

15 tributaries or side branches. As a tributary is thus iso- 
lated, a surgical tool 120 such as cauterizing scissors 
nr^y be safely employed to operate on the tributary with- 
out harming the saphenous vein 118. When retracted 
into the cannula 100, the retractor 112 is again resil- 

20 iently straightened or flattened. 

[0015] In an alternate embodiment as illustrated in 
Figures 5a and 5b. a sliding tube 132 is added to pro- 
vide operational versatility to cannula 100. In a first posi- 
tion, the sliding tube 132 is retracted and the retractor 

25 112 protrudes from the distal end at an angle with 
respect to the central axis 101 of the cannula 100. In a 
second position, the sliding tube 132 is extended out. 
temporarily straightening the retractor 112. As illus- 
trated in Figure 5a, a sliding tube 132, in a first position 

30 encases the retractor 112 up to the point at which the 
retractor 1 12 curves away from the central axis 101 of 
the cannula thus allowing the retractor 112 to displace 
and isolate a target vessel. The proximal erd of the slid- 
ing tube 132 is linked to button 107 for translationally 

35 moving retractor 112 as well as actuating the sliding 
tube 132. In one embodiment, as illustrated in Figure 
5a, the sliding tube 132 is in a first position with the but- 
ton 107 in an upright position. A spring 134 is coupled 
between a support structure 135 and the proximal end 

40 1 37 of the sliding tube 1 32. In the first position of sliding 
tube 132, the spring 134 is extended fully and exerts lit- 
tle or no force on the sliding tube 1 32. Of course, sliding 
tube 132 may be manually manipulated without linkage 
to a button 107. 

45 [0016] To extend the sliding tube 100, button 107 is 
pushed down. As illustrated in Figure 5b, the button 107 
has a cam surface 136 which pushes on the proximal 
end 137 of the sliding tube 132 as the button 107 is 
pressed. The sliding tube 132 is pushed forward, over- 

50 coming the resilient force of spring 134, to encase the 
retractor 1 12 and decrease angle 1 1 7 between the dis- 
tal end of the retractor 112 and the central axis 101 of 
the cannula 100. Upon releasing the button 107. the 
spring force urges the proximal end 137 of the sliding 

55 tube 1 32 back toward the first position against button 
107. The sliding tube 132 is formed of material having 
sufficient strength to force the retractor 1 12 to straighten 
out the angle 117, and the retractor 112 is formed of 
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resilient material having a sufficient flexibility to 
straighten out the angle 117 in response to a tube 132 
being slid over the retractor 112, but having sufficient 
rigidity to cradle and dissect a target vessel. Resiliency 
of the retractor 112 ensures return to the downwardly- 
curved shape after being released from tube 132. Thus, 
In accordance with this embodiment, a user may employ 
the curved retractor for certain applications and employ 
the straightened form for other applications. A manual 
actuator may be configured in other ways than button 
107 to extend the sliding tube 132 in response, for 
example, to being pulled up instead of pushed down. 
[001 7] Another embodiment employs a retractor 1 1 2 
which has a naturally straight shape. As illustrated in 
Figures 6a and 6b. an angling device 140 is disposed 
between the distal end of the retractor 1 1 2 and the prox- 
imal end of the cannula. The angling device 140 may be 
positioned within the same lumens 1 13 as the retractor 
1 12 and preferably may comprise two wires coupled to 
points below the cradle 116 of the retractor 112 sub- 
stantially in parallel positions on each of the legs 141, 
142. 

[001 8] Upon extending the retractor 1 1 2 using button 
106, the angling device 140 is extended with the retrac- 
tor 112. The angling device 140 is coupled to a handle 
145 at the proximal end of the cannula 100 to facilitate 
establishing an angle in the retractor 1 1 2 by pulling with 
a backward force on the angling device 140. As illus- 
trated in Figure 6b, after the retractor 1 12 is extended, 
the angling device 140 is actuated and a bend is cre- 
ated in the retractor 1 12 as the backward force exerted 
on the distal end of the retractor is exerted against the 
relatively fixed position of the retractor legs 141, 142 
disposed within the lumens 1 13. As shown in Figure 6c, 
the angling device 140 may also be located in a sepa- 
rate lumen 202 from the retractor 112 with part of the 
angling device 140 positioned outside of the cannula 
1 00 when the retractor 1 12 is in the retracted position. 
[0019] Figure 7a illustrates another embodiment of 
cannula 100 in which the retractor 112 is pre-formed 
with one leg 141 of the retractor 1 12 bent at an angle at 
its proximal end skewed to the axis of the distal end of 
the other leg 142. The bent portion of the leg 141 may 
be linked to a sliding knob 1 47 for convenient manual 
manipulation of this embodiment of the invention. Upon 
sliding the knob 147, the leg 142 coupled to knob 147 is 
twisted rotationally The two legs 141. 142 of retractor 
1 12 are coupled together via cradle 1 16. The axis of the 
second portion of the retractor 1 12 in the first position is 
at a first angle 117 to the axis of the cannula 100, as 
shown in Figure 7b. As knob 147 is moved, leg 141 is 
rotated and crosses under leg 142, as shown in Figure 
7c. This causes cradle 116 to flip 180 degrees and 
bends the retractor 112 at a second angle 119, as 
shown in Rgure 7d. Thus, if a vessel is disposed on one 
side of cradle 1 1 6 or cannula 1 00 while the retractor 1 1 2 
is in the first position, then upon rotating the knob 147, 
the vessel is transported to the other side of the cannula 



100. This allows the user to isolate the vessel by simply 
actuating knob 147. 

[0020] Figure 8a illustrates a cut-away side view of 
button 106 on the handle 104 of cannula 100. with an 

5 endoscope 1 25 positioned within cannula 1 00. As men- 
tioned above, button 106 is coupled to one leg 141 of 
the proximal end of retractor 112. Sliding tiie button 106 
in groove 146 translationally moves the retractor 112. 
Groove 146 is preferably minimally wider than the shaft 

10 of button 106 to minimize excessive horizontal move- 
ment of button 106 while still allowing smooth transla- 
tional movement of button 106. As illusb-ated in Figure 
8b, the button 106 may include locking or ratcheting 
teeth 152 to give tactile feedback of its location, and to 

IS positively retain the button and the associated leg 1 41 in 
an extended or retracted position. Several mating teeth 
148 are located underneath groove 146, and a spring 
member 1 50 is attached to button 1 06 to exert pressure 
against the base of groove 146. to engage mating teeth 

20 148, 152. When a force is applied on the top of button 
106, the interlocking sets of teeth are disengaged and 
button 106 can move freely Upon achieving the desired 
extension or retraction of tiie leg 141, button 106 is 
released and is retained place by the engaged teeth 

25 148, 152. 

[0021 ] Figure 9a illustrates a top view of cradle 1 1 6 in 
an embodiment in which tiie cradle 1 16 is formed by two 
legs 141, 142 of retractor 112. The distal end of tiie legs 
form "U^-shaped side guides. The top 144 of tiie distal 

30 portion of the "U" is preferably flattened. This provides 
atraumatic support for tiie target vessel retained witiiin 
cradle 116. Additionally, by minimizing the thickness of 
distal portion 144, contact with other devices in dose 
proximity with retractor 1 12 is minimized. 

35 [0022] The cradle 116 may have other effective 
shapes, for example, as illustrated in Figure 9b in which 
a "C ring element is attached to legs of the cradle 116. 
The "C ring may have a small hole 200 in one side with 
an axis approximately parallel to the axis of the retractor 

40 112. This hole 200 is used to hold suture or other ligat- 
ing materials, and may also be used as a knot pusher. 
As shown in Rgures 10a and 10b, in an alternate 
embodiment of the embodiment of Figure 9b, the retrac- 
tor 1 12 is formed and flattened and a "C-shaped ring is 

45 coupled to the retractor 112 by for example, gluing or 
mokJing tiie "C ring to tiie distal end of tiie retractor 
1 12, as shown in Figure 10c and 10d. 
[0023] Referring back to Figures 9c, 9d, and 9e, tiie 
side guides of tine cradle may include a loop 1 29 in a "V" 

50 shape, an arced "U" shape, or a semi-circular shape. In 
one emtxxiiment, as illustrated in Figure 9f, the retractor 
1 12 has only one leg 141 , and the cradle 1 16 is formed 
by the leg 141. A stopper 160 is coupled to the end of 
the leg 141 to serve as a guide to retain the target ves- 

55 sel, and add a blunt surface to the end of the wire, for 
example, for pushing and probing tissue. Figure 9g illus- 
trates a retractor 112 having a spur 204 formed in one 
or botii legs 1 41 , 1 42 for allowing the retractor 1 1 2 to be 
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used for dissection. Sinusoidal, half-sinusoidal, and 
other geometric configurations may be used equally 
effectively as the shape of loop 129 in accordance with 
the present invention. 

Claims 

1 . A surgical apparatus comprising: 

an elongated cannula (100) having a central 
axis (101) between distal and proximal ends, 
and 

a retractor (112). slidably supported by the can- 
nula (100) for translational movement parallel 
or substantially aligned with the central axis 
(101) and having a first portion (110) disposed 
near the proximal end of the cannula and a 
second portion (114) disposed near the distal 
end of the cannula, the second portion having 
a dissection cradle (116) positioned at the dis- 
tal end of the second portion and projecting 
away from the central axis (101) of the cannula 
(100) upon slideable extension thereof fonward 
of the distal end of the cannula. 

2. The apparatus of claim 1 wherein the retractor 
(112) comprises two legs (141, 142), and the dis- 
section cradle (116) is formed between the two legs 
having substantially parallel axes at the distal end 
of the retractor (112) in the shape of a loop (144) 
positioned in a plane skewed relative to the axes of 
the legs, and a portion (114) of the loop between 
the two legs is directed away from the central axis 
(101) of the cannula (100). 

3. The apparatus of claim 2 in which the portion of the 
retractor (1 12) forming the loop (144) of tiie dissec- 
tion cradle is substantially flattened. 

4. The apparatus of claim 3 wherein the thickness of 
the portion of the cradle (116) forming the loop 
(144) is less than the width of the legs (141, 142). 

5. The apparatus of one of claims 1 to 4 wherein an 
angle (117) between the second portion (114) of 
the retractor (112) and the central axis (101) of the 
cannula Is between approximately zero and approx- 
imately ninety degrees. 

6. The apparatus of claim 1 wherein the retractor 
(112) includes one leg, and the dissection cradle 
(116) is formed with respect to the one leg of the 
retractor, further comprising: 



7. The apparatus of claim 1 further comprising: 

a tube (132) having a first erKl positioned near 
the proximal end of the cannula (100) and a 

5 second end positioned near the distal end of 

the cannula and being slidably disposed on the 
cannula to encase the retractor (112) in a first 
position and to encase a portion of the retractor 
in a second position; the retractor having a 

10 resilient shape and being responsive to the 

tube in the first position to extend f onward of the 
distal end of the cannula in approximately par- 
allel orientation relative to the central axis of 
the cannula, and being responsive to the tube 

IS in the second position to extend fonward of the 

distal end of the cannula at an angle (1 1 7) with 
respect to the central axis (101) of the cannula. 

8. The apparatus of claim 7 further comprising: 

20 

a handle (104) disposed on the proximal end of 
the cannula (100) and including an actuator 
button (107), linked to tiie proximal end of the 
sliding tube (132) and having a first operating 
25 state in which the sliding tube is extended 

towards the distal end of the cannula, and hav- 
ing a second operating state in which the tube 
is retracted relative to tiie distal end of the can- 
nula. 

30 

9. The apparatus of one of daims 2 to 5 wherein the 
loop (1 44) is disposed within tine plane substantially 
In "U" shape, in shape or in "C shape, respec- 
tively. 

35 

10. The apparatus of one of claims 2 to 5 wherein the 
legs ( 1 41 , 1 42) are spaced apart and the loop ( 1 44) 
is disposed between the legs near distal ends 
thereof. 

40 

11. T?ie apparatus of claim 10 wherein arms are pro- 
vided forming tiie loop, and a hole is disposed 
through an arm in substantial alignment witii a leg 
for holding surgical material therein. 

45 

12. The apparatus of claim 1 furtiier comprising: 

a button (106) coupled to the proximal end of 
the retractor (112) and positioned near the 
50 proximal end of the cannula (100) for transla- 

tionally moving the retractor relative to the can- 
nula in response to manual actuation of tiie 
button. 



a stopper, disposed on tiie distal end of the 55 
retractor for guiding a target vessel in tiie dis- 
section cradle. 



13. The apparatus of claim 12 wherein the button (106) 
furtiier comprises ratcheting teeth (152) for mating 
witii corresponding teetii (148) disposed relative to 
the proximal end of the cannula (100) for retaining 
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the retractor (112) at a preferred extension relative 
to the distal end of the cannula and for providing 
tactile feedback of the translational movement of 
the retractor relative to the cannula. 

14. The apparatus of daim 1 comprising: 

an angling device (140) having a distal end 
coupled to the retractor (112) near the distal 
end thereof: 

an actuating knob (145) coupled to a proximal 
end of the angiing device for bending the dis- 
section cradle (116) away from the axis of the 
cannula (100) in response to manipulation of 
the knob relative to the cannula. 

15. The apparatus of daim 1 comprising: 

a surgical tool (120) positioned within the can- 
nula (100) near the distal end of the cannula 
having an operable end positioned near the 
distal end of the cannula controlled from near 
the proximal end of the cannula, and 
the dissection cradle (116) projects away from 
the surgical tool upon extension of the retractor 
relative to the cannula. 

1 6. The apparatus of daim 1 comprising: 

an endoscope (126). positioned within the can- 
nula (1 00) near the distal end of the cannula for 
transmitting images of a surgical site to a 
remote location within a field of view; and 
the retractor (112) bends away from the f iekl of 
view of the endoscope upon extension of the 
retractor relative to the cannula. 

17. A surgical apparatus for manipulating tissue at a 
remote surgical site, comprising: 

an elongated cannula (100) having a central 
axis extending between distal and proximal 
ends, and 

a retractor (112), translationally supported by 
the cannula having a first portion disposed 
near the distal end of the cannula and a second 
portion disposed near the proximal end of the 
cannula, the first portion havirig a dissection 
cradle (1 16) positioned at the distal end of the 
first portion and being angled away from the 
central axis, and the second portion having an 
axis approximately parallel to the central axis of 
the cannula to facilitate translational manipula- 
tion of the dissection cradle from near the prox- 
imal end of the cannula. 



cannula (100), and is selectively slidably displaced 
relative to the central axis of the cannula, the retrac- 
tor further comprising: 

5 a first leg. having an axis substantially parallel 

to the central axis of the cannula, and having a 
distal end disposed forward of the distal end of 
the cannula; 

a second leg, having an axis substantially par- 
10 allel to the central axis of the cannula and 

spaced from the first leg; the dissection cradle 
(116) attached to the distal ends of the first and 
second legs (141, 142); and the second leg 
having a distal end that is skewed relative to 
75 the axis of the proximal end of the second leg 

that is mounted relative to the cannula for 
selective rotation of the proximal end of the 
second leg to rotate the dissection cradle 
responsive to rotation of the proximal end of the 
20 second leg. 

19. A method of surgery with a cannula (100) including 
a refractor (112) having a dissection cradle (116) 
positioned on the distal end of the retractor, the dis- 
25 tal end of the retractor having an axis at an angle 
relative to the axis of the cannula, the method com- 
prising: 

restliently supporting the retractor (112) on the 
30 cannula for selectively translating the refractor 

relative to the cannula; 

inserting the distal end of the cannula within a 
surgical site; and 

translating the refractor relative to the cannula 
35 in response to manipulation of the proximal end 

of the retractor relative to a central axis of the 
cannula for selectively extending the distal end 
of the retractor at an angle relative to the cen- 
tral axis of the cannula. 



18. The apparatus of claim 17 wherein the retractor is 
located eccentric relative to the central axis of the 
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• a. 

Die Erfindung betrifft eine chirurgische HF-Koagulationssonde 
mit einer Elektrodenzange an einem ersten Ende und einem Beta- 
tigungsgriff zum Betatigen der Elektrodenzange am zweiten Ende 
eines mindestens nach auBen elektrisch isolierten Rohres, in 
dem zum Zuleiten von elektrischem Strom an die Backen der Elek- 
trodenzange ein Leiter angeordnet ist, der zum (5ffnen und 
SchlieBen der Elektrodenzange vom Betatigungsgrif f in einer 
Richtung gegen eine Ruckstellkraf t axial verschiebbar. ist, 

Bei einer bekannten Koagulationssonde der oben genannten Art 
fiir die Eileitersterilisation ist der draht-oder stabformige 
elektrische Leiter am ersten Ende des Rohres durch einen Diame- 
^tralschnitt in zv/ei federnde, iiber den Umfang des Rohres aus- 
einandergebogene Enden aufgeteilt, die die Backen der monopola- 
ren Elektrodenzange bilden und die beim axialen Einziehen des 
Leiters zum SchlieBen der Elektrodenzange aneinanderbewegt 
werden. 

Dadurch, daB der andere Pol dieser bekannten monopolaren HF- 

Koagulationssonde vom Operationsgebiet entfernt am Korper des 

Patienten angreift, kann die Koagiilation an einer 

treten, 

unvorhersehbaren Stelle ein-/namlich dort, wo die starkste Er- 
warmung beim DurchfluQ des elektrischen Stromes eintritt. Dies 
kann z.B. an einer Verengung des Eileiters der Fall sein, die 
in einem Abstand von der Koagulationssonde liegt. Damit der 
Operateur feststellen kann, ob die Koagulation mit Erfolg durch 
gefiihrt ist oder nicht, ist es sehr wichtig, dafl die Koagula- 
tion an der vom Operateur gewiinschten Stelle eintritt, die er 
dann durch ein Endoskop betrachten kann. Hierbei werden das 
Endoskop vmd die Koagulationssonde durch zwei verschiedene 
Trokare in die Bauchhohle eingefiihrt. Da jedoch bei der bekann- 
ten HF-Koagulationssonde die Koagulationsstelle nicht immer 
voraussehbar ist, kann sie auch nicht immer beobachtet werden, 
so daB der Operateur beim Koagulieren mit der bekannten HF- 
Koagulationssonde in vielen Fallen den Erfolg oder MiBerfolg 
der Operation nicht beobachten kann. 
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•3. 

Der Erfindung liegt die Aufgabe zu Grunde, eine chirurglsche 
HF-Koagulationssonde mit einer Elektrodenzange, insbesondere 

. f (ir die Eileitersterilisation aber auch fur andere chirurgi- 
sche Zwecke 2u schaffen, mittels deren die Koagulation an einer 

-gewUnschten eng begrenzten Stelle durchfuhrbar ist. 

Diese Aufgabe ist bei einer chirurgischen HF-Koagulationssonde 
der eingangs genannten Art gemaO der Erfindung dadurch gelost, 
daB zwei voneinander elektrisch isolierte Leiter vorhanden sind, 
deren auBerhalb des Rohres bef indlichgt f reie;< Enden die beiden 
Daclcen einer bipolaren Elektrodenzange bilden, Dadurch wird ei- 
ne durch ein Trokar in den Korper eines Patienten einfiihrbare 
HF-Koagulationssonde geschaffen, mittels deren die Koagulation 
an einer ganz bestimmten^ durch ein zweites Trokar mittels eines 
Endoskopes beobachtbaren Stelle durchgefiihrt werden kann, 
Weil bei dieser bipolaren Ausbildung dieser Sonde die Koagulation 
unmittelbar zwischen deh beiden Backen der Elektrodenzange er- 
folgt. 

Die beiden. Leiter konrien im Rohr angeordnet sein^ das in diesem 
Fall zweckmafligerweise aus einem Isolierstof f , z.B. aus Nylon:>. 
hergestellt werden kann. Es kann aber auch vorgesehen sein, daB 
als der eine Leiter und als Rohr ein nach aufien isoliertes Me- 
tallrohr vorgesehen ist, dessen freies Ende eine Verlangerung 
aufweist, die den feststehenden Backen der Elektrodenzange bil- 
det. In eiriem solchen Fall ist dann der zweite Leiter vom Metall- 
rohr isoliert und in diesem angeordnet. Das aus dem ersten Ende 
des Metallrohres herausragende Ende dieses zweiten Leiters bil- 
det dann den zweiten Backen der Elektrodenzange. 

Die Erfindung ist in der folgenden Beschreibung von in den 
Zeichnungen dargestellten Ausfiihrungsbeispielen von erfindungs- 
gemMBen^ ftir die Eileitersterilisation vorgesehenen chirurgi- 
schen HF-Koagulationssonden im einzelnen erlSutert. 
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Es zexgen: ' 

Fig. 1 eine teilweise im Schnitt dargestellte 
Seitenansicht eines ersten AusfUhrungs- 
beispieles; 

Fig, 2 einen Schnitt nach der Linie II - II in 
Fig. 1; 

Fig. 3 und 4 vergrdBert dargestellte Schnitte 
durch das erste Ehde des Rohres und der 
Elektrodenzange eines zweiten Ausfuhrungs- 
beispieles bei offener bzw. geschlossener 
Elektrodenzange ; 

Fig. 5 einen Schnitt nach der Linie V - V in 
Fig, 3; 

Fig. 6 eine der Fig. 4 entsprechende Darstellung 
eines dritten Ausfiihrungsbeispieles. 



Das in den Fig. 1 und 2 dargestellte erste Ausfiihrungsbeispiel 
einer fiir die Eileiter sterilisation vorgesehenen chirurgi- 
schen HF-Koagulations sonde weist eine Elektrodenzange 11 an 
einem erste.n Ende 12 und einen Betatigungsgrif f 13 zum Be- 
tatigen der Elektrodenzange 11 am zweiten Ende 14 eines Me- 
tallrohres 15 auf , das aufien mit einer elektrischen Isolier^ 
schicht 16 versehen ist. Im Metallrohr 15 ist ein mit einer 
Isolierhulle/isolierter Leiter 18 angeordnet, der vom Betati- 
gungsgriff 13 im Metallrohr 15 axial verschieb|)|ir ist. Der 
HuBerste Endabschnitt des aus dem ersten Ende/ des Metallroh- 
res herausragenden Endes des Leiters 18 ist abisoliert und 
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hakenformig gebogen und bildet dadurch den bewegbaren Backen 19, 
der Elektrodenzange 11. Das erste Ende 12 des Metallrohres 
weist eine draht- oder stabformige VerlSngerung 21 auf , deren 
auflerstes Ende als feststehender Backen 22 in der SchlieBstel- 
lung der Elektrodenzange ll)den hakenformigen bewegbaren Backen 
19 eingreift und dort durch ein Isolierstuck 23 in der SchlieB- 
stellung im Ab'stand von dem Backen 19 gehalten wird, urn dadurch 
einen Kurzschlufl zu venneiden. 

Der Betatigungsgriff 13 weist zwei elektrisch leitende Bandfe- 
dern 24 und 25 auf . Die Bandfeder 24 ist durch auf ein AuBenge- 
winde des Metallrohres 15 aufgeschraubte hulsenformige Muttern 
26 mechanisch fest und elektrisch leitend mit dem Metallrohr 15 
verbunden. Die Bandfeder 25 ist mit. dem auBersten abisolierten 
Endabschnitt des aus dem zweiten Ende des Metallrohres 15 her- 
ausragenden Endes des Leiters 18 in bekannter Weise gelenkig 
verbunden. Die iibrigen Telle der Bandfeder n 24 und 25 sind nach 
auBen isoliert. Ihre dem zweiten Ende 14 des Metallrohres abge- 
kehrten Enden sind nahe aneinandergebogen und stecken in einem 
Isplierkorper 20, aus dem sie mit ihren abisolierten Endab- 
. schnitten herausragen, so dafl dadurch der Isolierkorper 20 
mit den Endabschnitten 27 einen Stecker fur den AnschluB an 
eine elektrische Zuleitung bildet, Neben dem zweiten Ende 14 
ist zwischen den Bandfedern 24 und 25 eine Feder 28 angeordnet, 
die die dem ersten Ende 14 des Rohres benachbarten Enden der 
Bandfedern 24 xxnd 25 auseinanderdruckt und so die Elektroden- 
zange 11 in geschlossener Stellung halt. Bei einer abgewandel- 
ten Ausfiihrungsform kann.die Feder 28 weggelassen werden, da 
die Federkraft,um die Elektrodenzange geschlQssen zu halten, 
aiich von den Bandfedern 24 und 25 verursacht werden kann. 

Wie das in Fig, 1 strichpunktiert dargestellt ist, ist das aus 
dem Metallrohr 15 herausragende Ende des isolierten Leiters 18 
so nach auBen gebogen, daS es in die in Fig. 1 strichpunktiert 
dargestellte Stellung herausschv/enkt , wenn die Bandfeder 25 ge- 
gen die Bandfeder 24 bewegt und dadurch der Leiter 18 im Me- 
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tallrohr 15 axial in Fig. 1 nach unten verschoben wird. Ent- 
sprechend wird durch diese Biegung des herausragenden Endes des 
Leiters 18 erreicht, daJ3 bei der in Fig. 1 nach oben gerichteten 
Verschiebung des Leiters 18 im Metallrohr 15 das aus dem ersten 
Ende 12 des Metallrohres hqrausragende Ends des Leiters 18 in die 
in Fig. 1 ausgezogen dargestellte SchlieBstellung geschwenkt und 
verschoben wird. 

Bei einer Eileitersterilisation kann die dargestellte Koagula- 
tionssonde leicht durcheinenin die Bauchdecke der Patientin ein- 
gesetzten Trokar eingefiihrt werden. Durch ein Endoskop/. das durch 
eihen zweiten Trokar ebenfalls in die Bauchhohle eingefuhrt wird, 
wird nun die Stelle des Eileiters vom Operateur beobachtet, die 
kdaguliert werden soil. Diese Stelle kann nun mit der hakenfor- 
migen Backe 19 der Elektrodenzange erfaBt werden, so lange die 
Zange durch Zusammendrucken der Bandfedern 24 und 25 geoffnet 
ist. Durch Schlieflen der Elektrodenzange 11 wird dann die gc- 
wiinschte Stelle des Eileiters genau zwischen die beiden Backen 
19 und 22 eingefuhrt, so daB beim anschlieBenden Einschalten des 
Koagulationsstromes die Koagulation an der gewunschten Stelle 
durchgefiihrt wird. 

Bei dem in den Fig. 3 bis 5 dargestellten Ausf lihrungsbeispiel 
sind. diejenigen Telle, die dem Ausfiihrungsbeispiel nach den Fig.l 
und 2 entsprechen, rait um 100 vergroBerten Bezugszahlen be- 
zeichnet, wodurch gleichzeitig auf die vorhergehende Beschreibung 
Bezug genommen wird. 

Das Ausfuhrungsbeispiel nach den Fig. 3 bis 5 unterscheidet sich 
von dem vorhergehenden Ausfuhrungsbeispiel dadurch, daB hier als 
Rbhr eih Isolierrohr 115, z.B. aus. Nylon, vorgesehen ist, in dem 
ein mit einer Isolierhulle 117 isolierter Leiter 118 und ein 
nichtisolierter Leiter 121 beide gemeinsam axial verschiebbar an- 
geordnet sind. Die herausragenden freien Enden dieser Leiter 118 
und 121 sind, wie das aus Fig. 3 ersichtlich ist, so iiber den 
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Umfang des Rohres 115 auseinandergebogen, daB ihre Endab- 
schnitte die in der Of fnungsstellung der Elektrodenzange 111 
voheinander abgehobenen Backen 119 und 122 bilden. Am Backen 
119' ist eii>tsolierstiick 123 befestigt, das dem Backenfl.19 eine 
Hakenform gibt, urn dadurch einen Eileiter 129 einfangen zu kon- 
nen. AuBerdem ist das Isolierstiick 123 mit elner Nut 131 fiir 
den Backen 122 versehen, 

Der Betatigungsgriff der Koagulationssonde nach den Fig. 3 bis 
5 ist ahnlich ausgebildet wie beim Ausfuhrungsbeispiel nach 
den Fig, lund 2, nur daB hier die Bandf edem nicht als elektri- 
sche Leiter dienen und die eine Bandfeder elektrisch isoliert 
mit beiden Leitern 118 und 121, zum gemeinsamen Bewegen derselben 
verbunden ist. Die ZufUhrung des elektrischen Stmmes an die bei- 
deft Leiter 118 und 121 erfolgt bei diesem Ausf lihrungsbeispiel 
durch in der Zeichnung nicht dargestellte Zuieitungen. ... . 

Werden die beiden Leiter 118 und 121 so axial im Rohr 115 ver- 
schobeur daB ihre freien Enden in das Rohr 115 hineingezogen 
werden, dann werden die beiden Backen 119 und 122, wie das in 
Fig. 4 dargestellt ist, aneinanderbewegt, so dafl der Backen 122 
in die Nut 131 eingreift und der zwischen den Backen liegende 
Eileiter 129 genau an einer gewunschten Stelle koaguliert wird. 

Bei dem in Fig. 6 dargestellten Ausf lihrungsbeispiel sind alle 
diejenigen Telle, die den Teilen des in den Fig. 1 und 2 darge- 
stellten Ausfuhrungsbeispieles entsprechen, mit um 200 vergroBer 
vten Bezugszahlen bezeichnet, so daB durch diesen Hinweis auf 
die Beschreibung des ersten Ausfuhrungsbeispieles Bezug genommen 
wird. 

Bei dem Ausf lihrungsbeispiel nach Fig. 6 ist, Shnlich wie bei dem 

ersten Ausfiihrungsbelspiel, wieder ein Metallrohr 215 vorgese- 

hen, da^ an seinem ersten Ende eine Verlangerung 221 aufweist , 

die hier einen hakentorinigen Backen 222 bildet. Der im Rohr 215 
stabformige 

axial verschiebbare /Leiter 218 ist auch hier mit einer Isolier- 
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hulle 217 versehen. Das auBerste freie Ende des Letters 218 
ist verdickt und bildet dadurch den bewegbaren, in diesem Fall 
axial verschiebbaren Backen 219, der bei der Schliefistellung 
der Elektrodenzange 211 in den hakenformigen festen Backen 222 
eingreift. Bei diesem Ausfiihrungsbeispiel kann der Betatigungs- 
griff v/ieder genau so ausgebildet sein wle beim Ausfiihrungs- 
beispiel nach den Fig. 1 und 2. 

Bei diesem Ausf uhrungsbeispiel werden jedoch die Backen durch 
die Kraft der Feder 28 in der Of f enstellung der Elektrodenzange 
211 gehalten. Durch Zusammendriicken der Bandfedern 24 und 25 
wird der Backen 219 in den hakenformigen feststehenden Backen 
222 eingefuhrt.Um nun auch hier einen KurzschluB zu vermeiden, 
ist bei dem fiir dieses Ausfiihrungsbeispiel angepaflten Betati- 
gungsgriff 13 zwischen den beiden Bandfedern 24 und 25 ein ein- 
stellbarer, die SchlieBbewegung der Bandfedern begrenzender 
Anschlag vorgesehen. 

Bei einer weiteren, nicht dargestellten Ausf iihrungs form kann die 
Verlangerung 21 des Ausf iihrungsbeispieles nach Fig. 1 mit einem- 
hakenformig ausgebildeten Isolierstiick (entsprechend dem Iso- 
lierstuck 123 in Fig. 4) fest verbunden sein. Das dem hakenfor- 
migen Backen 19 des Ausf iihrungsbeispieles nach Fig. 1 entspre- 
chende Ende des im Metallrohr bev/eglich und isoliert angeordneten 
Leiters 18 kann dann wie der Backen 122 in Fig. 4 geformt sein. 
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Pate. ntansprUche 




^l)^Chirurgische HP-Koagulationssonde mit einer Elektroden- 
zange an einem ersten Ende und einem Betatigungsgrif f zum 
Betatigen der Elektrodenzange am zweiten Ende eines min- 
destens nach auBen elektrisch isolierten Rohres, in dem zum 
Zuleiten von elektrischem Strom an die Backen der Elektro- 
denzange ein Leiter angeordnet ist, der zum Offnen und 
Schliefien der Elektrodenzange vom Betatigungsgrif f in ei- . 
ner Richtung gegen eine Riickstellkraf t axial verschiebbar 
ist, dadurch gekennzeichnet, daB zwei voneinander elektrisch 
isolierte Leiter (18; 15, 21) • vorhanden sind, deren aufier- 
haib des Rohres (15) befindliche^ freiejfC Enden die beiden 
Backen (19 bzw. 22) einer bipolaren Elektrodenzange (11) 
bilden. . . 

2) Koagulationssonde nach Anspruch 1, dadurch gekennzeichnet, 
daB der SchlieBweg der Backen (19,22; 119,122) durch einen Ansrihl^ 
(23, 123) begrenzt ist, der die Backen in ihrer vorzugsv/eise 
durch eine Federkraft erziwngenenSchlieBstellung in einem 
Abstand voneinander halt. 

3) Koagulationssonde nach Anspruch 2, dadurch gekennzeichnet, 
daB der Anschlag zum Begrenzen des bewegbaren Teiles 

des Betatigungsgriffes oder des Leiters vorgesehen ist. 

4) Koagulationssonde nach Anspruch 2, dadurch gekenn- " 
zeichnet, daS als Anschlag an einem der Backen (22, 119) 
ein Isolierstiick (23 bzw. 123) vorgesehen ist. 

5) Koagulationssonde nach einem der Anspruche 1 bis 4, da- 
durch gekennzeichnet, daB der eine Backen (19, 119, 222) 
hakenformig ausgebildet ist und daB der andere Backen (22, 
122, 219) in der Schliefistellung der Elektrodenzange (11, 
111, 211) in den hakenformigen Backen eingreift. 
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6) Koagulatlonssonde nach einem der Anspruche 1 bis 5, da- 
durch gekennzeichnet, daB beide Leiter (118, 121) im Rohr 
(115) angeordnet sind. 

7) Koagulatlonssonde nach Anspruch 6, dadurch gekennzeichnet, 
daB das Rohr (115) aus Isolierstoff besteht. 

• 8) Koagulatlonssonde nach Anspruch 6 Oder 7, dadurch gekenn- 
zeichnet, dafi beide Leiter (118, 121) im Rohr (115) gemeinsam 
verschiebbar angeordnet sind und daB ihre freien Enden u'ber 
den Dmfang des Rohres auseinandergebogen sind und dadurch 
beim teilweisen Einziehen dieser Enden in das Rohr die 
Backen (119, 122) zum Schlieflen der Elektrodenzange (111) 
aneinanderbewegbar sind. 

9) Koagulationssonde nach einem der Anspruche 1 bis 7, dadurch' 
gekennzeichnet, daB der eine Backen (22, 222) und sein 
Leiter (21, 221) gegenuber dem Eohr (15, 215) feststehend 
und der andere verschiebbar ist. 

10) Koagulationssonde nach Anspruch 9, dadurch gekennzeichnet, 
daB als feststehender Leiter und als Rohr ein nach auBen 
isoliertes Metallrohr (15, 215) vorgesehen ist, dessen 
freies Ende eine VerlSngerung (21, 221) aufweist, die den 
feststehenden Backen (22, 222 ( der Elektrodenzange (11,211) 
bildet. 



509840/0273 



TCVSn393:^64 



Le e rs e i te 



TC.VS0323365 



2415263^ 




\5 



AE£CULAP-l^ERKB 



509840/0273 



2415263 




-Pi g. 6. 



£2/ 




^2^ 



AESCULAP-IVERKB • 



5098AO/0273 



yp \ / c n 9 ^5 T 



